Expression and mutagenesis of mammalian cytosolic NADP+-specific isocitrate dehydrogenase.
Rat liver cytosolic NADP+-specific isocitrate dehydrogenase (IDP2) was expressed in bacteria as a fusion protein with maltose binding protein (MBP). High levels of expression were obtained. The fusion protein was purified from bacterial lysates by affinity chromatography with an amylose resin and found to be catalytically active. IDP2 was separated from MBP by cleavage with protease Xa and purified to homogeneity by FPLC anion-exchange chromatography. A specific activity of 56.3 units/mg and respective apparent Km values for dl-isocitrate and NADP+ of 9.7 +/- 2.9 microM and 11.5 +/- 0.2 microM were obtained for the purified enzyme. These values are similar to those previously reported for cytosolic isocitrate dehydrogenase isolated from a variety of tissues. Evolutionarily conserved arginine residues implicated in substrate binding were changed to glutamate residues using PCR based site-directed mutagenesis of the bacterial fusion plasmid. Mutant enzymes containing residue changes of R100E, R109E, R119E, or R132E were expressed, purified, and characterized by initial rate kinetic analyses. The R119E and R109E mutant enzymes exhibited respective 15- and 31-fold increases in Km values for dl-isocitrate relative to the wild-type enzyme. In contrast, Km values for NADP+ were, respectively, unchanged and increased 9-fold. The most significant reductions in kcat/Km values were obtained for the R100E, R109E, and R132E enzymes. These results suggest that substrate binding residues are highly conserved between bacterial and mammalian enzymes despite low overall homology.